I. BACKGROUND
A Specific Memorandum of Agreement (MOA) between the U.S. Department of Energy and the Japan Power Reactor and Nuclear Fuel Development Corporation was signed on September 26, 1985. of cooperative shielding research to support the development of advanced sodium-cooled reactors. The focus of the program is a series of several shielding-related integral Shielding Facility. It is expected that the experiments and associated analyses will help to resolve the most significant shielding concerns currently identified for advanced reactor concepts.
The MOA describes a 3 to 4 year program experiments to be performed at the ORNL Tower
The research program, entitled JASPER for Japanese/American Shielding Program of Experimental Research, is scheduled to begin November 1, 1985 and will consist of approximately 3 years of experimental investigations including: (a) detailed planning and preanalysis, (b) fabrication of test components, (c) performance, and (d) post-analysis. A subsequent forth year is also provided to complete the analyses and prepare a comprehensive report. Facility Working groups have been established in the U.S. and Japan to facilitate the assimilation of ideas and interests of leading reactor designers and shielding specialists. The experimental program and ORNL participation in the analysis efforts will be funded jointly by DOE and PNC. analyses will be performed by many of the Japanese participants at their otm expense. independent, but the results will be shared to provide for mutual benchmarking of methods and data.
All experiments will be performed at the ORNL Tower Shielding and will be planned jointly by ORNL and PNC representatives.
Additional
The U.S. and Japanese analysis efforts will be mostly
The overall work scope of JASPER was derived through an iterative process representatives. follows : of proposals and preliminary discussions between ORNL staff and PNC The final scope defined by the governing MOA is as 1.
2.

3.
.
5.
.
Attenuation Experiment to investigate neutron transmission through benchmark and representative mockups of the radial shield designs for, advanced sodium-cooled reactor concepts, Fission Gas Plenum Experiment to determine neutron streaming effects in the fission gas plenum region of LMFBR-type fuel assemblies, Axial Shield Experiment to investigate the effectiveness of axial shield designs for advanced LMFBRs using representative mockups of several design alternatives, Gap Streaming Experiment to investigate neutron and gamma-ray streaming in planar and annular gaps which are representative of inter-component spacings in the enclosure system of sodium-cooled reactors,
In-Vessel Fuel Storage and Transfer Experiment to determine source multiplication and 3-dimensional effects of in-vessel stored fuel, Secondary Sodium Activation Experiment to study activation rate distributions in IHX/DRACS mockups, and 3-D Radiation Transport Benchmark Experiment to verify accuracy of coupled 2-D methods and 3-D methods used in reactor shielding design analyses.
The first four experiments have already been reviewed and discussed in considerable detail. The fifth experiment is recognized as highly important, but was deferred until later in the program because of the perceived difficulties in designing the experiment. The final two experiments are also viewed as being more difficult to design and possibly fabricate and hence appear late in the program.
DESCRIPTION OF EXPERIMENT
The attenuation experiment will investigate neutron transmission in multilayer configurations modeling the radial shield and local component shields in LMRs. The experiment will be similar to past TSF work, but will extend existing data to include mockups with graphite and boron carbide shield layers, and will provide the opportunity to closely model current LMR shield designs. The general design of the experiment is similar to previous penetration-type studies and consists of large square slabs of varying thickness placed perpendicular to the TSF reactor beam centerline. typical experimental arrangement is shown in Fig. 1 . The slabs are surrounded by a layer of concrete to reduce background radiation levels and to provide a biological shield. The configuration slabs are neutronically isolated from the concrete by a layer of lithiated paraffin which eliminates the return of low energy neutrons from the concrete back into the test components.
A
Two spectrum modifiers will be used to alter the TSF reactor beam in order to provide representative source spectra. One spectrum modifier will provide a typical near-core spectrum and the second modifier will provide a 3 spectrum for studying IHX shields in the sodium pool of a typical advanced consist of nominally 10 cm of iron followed by 9 cm of aluminum, 2.5 cm of bora1 and two existing "radial blanket" slabs which contain depleted uranium oxide. The IHX shield spectrum modifier will consist of the near-core modifier with the radial blanket slabs replaced with 183 cm of sodium. predicted neutron leakage sources from these two spectrum modifiers are compared in Fig. 2. .-LMR. For the near core shield configurations, the spectrum modifier will '/
The
The shield test components include type-304 stainless steel, graphite, boron carbide, and sodium slabs. varying thicknesses. the relatively thin sodium regions found in typical radial shield designs.
All slabs are 1.5-m-square and have Some thin aluminum slabs are also used to represent
The following detector systems will be used to characterize the neutron flux in the experiment: (a) a combination NE-213 and Benjamin counter spectrometer system to measure the neutron spectrum above 50 keV, (b) a BF counter used with and without a cadmium cover to measure the thermal neutron flux, (c) a series of Bonner ball detectors (3-, 5-, 8-, and 10-in diameters) to measure integral neutron flux, and (d) a Japanese system of 3He counters similar to the ORNL TSF systems described in (c) . Most of the measurements will be made on the reactor beam centerline, but a few horizontal traverses perpendicular to the beam centerline will be made with the Bonner ball and 3He detectors. 
EXPERIMENTAL PROGRAM PLAN
The JASPER Attenuation Experiment is intended to verify the accuracy of radiation transport methods and data for calculating the shielding effectiveness of combinations of stainless steel, boron carbide, and graphite shield designs. It is also intended to verify the effectiveness of shield designs currently proposed by advanced LMR designers in Japan and the United States. Because of the large number of possible combinations of configurations, some compromises had to be made by setting priorities in order to develop a program plan which satisfied these goals and fit both budget and time constraints. The resulting experimental program plan is summarized in Table 1 . A more detailed list of configurations and measurements which make up the program plan is given in Appendix A. Comparison of the neutron spectra calculated behind the two Bare, Cd-covered, 3, 5, 8, 10-in BB measurements on centerline:
a.
at 30cm behind configuration b. at 501.3cm from reactor centerline. INS He BB measurements on centerline:
a. at 30cm behind configuration
